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EXECUTIVE SUMMARY
1. There are two major views on innovation. In one view, innovation is closely linked to technological change and to research and development (R&D) activities; a view prevailing in industrial economics literature. In the other view, mainly taken in marketing literature, innovation is regarded as the detection and fulfilment of unfilled needs and wants of potential customers, presupposing a market orientation of the innovative company. In the food sector, the interaction of R&D and market orientation can be expected to be a major determinant of innovation and innovativeness.
2. A product innovation is defined as something which is new to the consumer, the distributor, and/or the producer. It can be caused by any changes in the marketing parameters. A process innovation is defined as investments enabling product innovations. Innovations can be more or less successful, as measured by market acceptance of fulfilment of company goals. Companies can differ in their degree of innovativeness, depending on the number and success of their innovations.
3. There is no clear-cut evidence on the relationship between the extent of R&D activities and business performance, neither in general nor in the food industry.
There is some empirical evidence that a higher degree of market orientation leads to improved business performance, although this has not been demonstrated for the food industry.
4. The innovation process of a company is affected by the way in which the company is embedded in networks, clusters, and chains. Companies within an industry also exhibit certain patterns of innovative activities over time.
5. The size of the company may have an impact on its innovativeness, but the relationships is not clear, arguments being raised for a higher degree of innovativeness of both small and large companies. In the food sector, however, there may be reason to believe that small companies are better in invention and development, whereas larger companies have advantages in market introduction and diffusion.
6. Vertical co-operation may improve innovativeness in three ways: downstream vertical co-operation can facilitate the generation of market intelligence, upstream vertical co-operation may facilitate the acquisition of production competences necessary for innovation, and the communicational requirements of vertical co-operation may facilitate market responsiveness.
7. Research on the determinants of success at the project level has identified three groups of factors: the existence of a clearly defined new product development strategy, market focus in the product development process, and the organisation of the product development process, especially a certain degree of formalisation.
INNOVATION IN THE FOOD SECTOR: BETWEEN TECHNOLOGY-PUSH AND

DEMAND-PULL
The introduction of new products is widely regarded as an essential element of competition between food companies, and the successful management of new product development a key determinant of business performance. It is estimated that the modern supermarket often carries a product range of 10,000 to 15,000 products and turns over perhaps 10% or more of these every year. A leading UK food retailer is said to introduce around 1,500 new own-label products alone in 1993, compared with 300 in 1987 (Hughes, 1994) .
Innovation is thus regarded as a major source of competitive advantage for a food company. There are two major views on innovation to be found in the economics and business literature. The one is where innovation is regarded as closely linked or even identical with technological change. Technological change is viewed as the driving force for wealth creation in modern industrial and service oriented economies, and research and development (R&D) is considered to be the key factor in technological development, meaning that R&D statistics can be used as indicators of technological levels of industries or countries. By this score, the food industry is often defined as low-tech, having one of the lowest R&D to sales ratios of any industrial sector (Traill, 1989) . Reported R&D to sales ratios for large food companies are in the order of 0.5% in food manufacturing compared with 12% for drugs, 8% for electronics, and 4% for motor vehicles (Commission of the European Communities, 1992). Table 1 shows R&D to value-added ratios for a number of industries and a number of countries over time.
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R&D to value-added ratios for various industries in 1985 and 1989
Denmark 85 The other view, adopted mainly in the marketing literature, is that innovation is the detection and fulfilment of unfilled needs and wants of potential customers, using the skills, resources, and competences of the company (Grunert, Hartvig Larsen, Madsen & Baadsgaard, in press ), a process which is often called the market-orientation of the company. The marketing literature has paid much attention to the non-technological aspects of innovation. New product management has become a very important element of marketing operations (Urban, Hauser & Dholakia, 1987, and others) . Market penetration of new products has been studied in new-product diffusion models (Mahajan et al., 1993) , product life cycle type models and adoption models (Nijkamp, 1993) . In the marketing literature, it is argued that R&D does not guarantee innovative success. It is not only important to have facilities to acquire the technical intellectual property in order to innovate, like R&D, licensing, acquisitions or joint ventures. It is also of particular importance that these intellectual inputs should interact with the needs in the market.
In a thorough analysis of the literature from marketing, organisational behaviour, business strategy, research management, innovation, and new product management, Gupta et al. (1986) concluded that a balanced R&D-marketing coordination is rather crucial to achieve innovation success. That R&D is only one among several factors determining successful innovation holds for the food industry at least as much as for other industries, if not more. It has been pointed out that tastes and habit for food are part of the cultural heritage and change only slowly, making successful innovation difficult. Evidence cited in support for this includes the high failure rates for new product introductions, quite protracted penetration curves for new products which became successes in the final run, and econometric analyses estimating that taste changes account for only very small proportions of the overall variation in the demand for food products . Investment into innovation and product development is therefore not an easy key to success in the food industry. The new products, and the skills, resources and competences allowing their production, have to be 'right' for the market to be served. In addition to R&D skills, market-orientation skills are therefore an important component of a food company's innovation activities.
Similar observations in other sectors, that R&D alone does not explain innovation, has led to a widening of the field of investigation, so that the understanding of innovation has recently changed dramatically. Interactive models now emphasise the central role of industrial design, the feed-back effects between downstream and upstream phases of innovation and the numerous interactions between science, technology and other innovation-related activities within and among companies.
This paper reviews some of the recent literature on the interaction of R&D, market orientation, innovation, and business success. The overall structure of the paper is depicted in figure 1: both R&D and market orientation, and the way in which they are co-ordinated, are regarded as major determinants of innovation, which, if it leads to customer acceptance, can be regarded as a major determinant of business performance. The paper begins by spelling out the concept of innovation and the different types recognised in the literature, noting especially the difference between innovation, which is something characterising a particular project, and innovativeness, which characterises a company as a whole. It then reviews the literature which has tried to establish a direct link between R&D and business performance, and the literature which has tried to establish a direct link between market orientation and business performance (the dotted lines in figure 1 ). It proceeds to look more closely at the process of innovation and the determinants of innovation success, distinguishing between the project, company, and supra-company levels. It finishes by coming back to the overall model and lists a number of unresolved issues.
It should be noted that most of the literature we drawn upon does not explicitly address the food industry. It will be made clear which of the results and theories mentioned refer explicitly to the food industry and which are of a more general nature. The theoretical treatment in this paper will be the basis for a series of case-studies of innovation in large and small food companies in a number of European countries. By the interaction of the theoretical framework and the empirical analysis it is hoped to be able to formulate a more full-fledged theory of innovation in the food sector.
3 
CONCEPTS OF INNOVATION
Product innovation
According to Kotler (1991) "an innovation refers to any good, service, or idea that is perceived by someone as new. The idea may have a long history, but it is an innovation to the person who sees it as new."
A product may therefore be an innovation to one person but not to another. In the context of consumer goods, it makes sense to distinguish between three groups of actors, who may or may not regard a given product as new: consumers, distributors, and producers. Depending on who among these three groups perceives a product as new, we may then distinguish several types of innovation, as in figure 2. Newness to consumers will largely depend on whether consumers believe the product to offer more value relative to existing products and to price. Newness to distributors will depend on their expectations of how consumers perceive newness, but may, in addition to that, be influenced by factors important to retailing, like storage characteristics, logistics, and contribution to chain positioning, which may not contribute to consumers' perception of newness. Newness to the producer will among other things depend on whether the product required process innovations in the company, ie, the development of skills and resources not previously available, so that even a product not perceived as new at all by consumers and distributors may be regarded as new by the producer.
In the view adopted here, a product innovation does not necessarily require a change in the physical product -all marketing parameters can lead to some actors regarding a product as new. A lasting price reduction may be an innovation in the eyes of consumers, because it changes the value-for-money perceived in the product, and it may be an innovation in the eyes of the producer when it is based on a cost-saving change in production technology. Likewise, a major change in advertising message can lead to an innovation when it, in the eyes of the customers, leads to a major repositioning of the product. However, temporary price reductions and minor changes in advertising copy will not usually lead to the product being regarded as new. Innovation may be related to invention. As soon as an invention is commercially introduced, it is referred to as an innovation. Innovation may also refer to the process of developing an invention into an innovation, see Davies (1988) , Johne (1985) and others. But we do not endeavour to discuss whether a product innovation also presupposes an invention -inventions are usually perceived as something emanating from R&D, and, as argued above, not all product innovations have to be based on R&D.
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Process innovation
It is usual to distinguish between product innovations, which create new products and services, and process innovations, which reduce the cost of producing existing products or enable the production of new products, see Davies (1988) , Johne (1985) , Tirole (1988) and others. However, the distinction is not always clear-cut, since process and product innovation often go hand in hand. Here a process innovation is defined as an investment into a company's skills, resources, and competences, which allows the company to bring about product innovations. Given the view that has been adopted on product innovation, this covers both cost-saving changes in production processes and the introduction of new technology which allows the production of a range of products quite different from the existing one. Also, process innovations may refer to technological innovations, ie, be based on R&D, but may also refer to innovations with regard to market-orientation skills and competences. The introduction of a market intelligence system, or the reorganisation of the product development process, both of which may enable the company to become better in developing product innovations, may therefore likewise be regarded as process innovations.
Innovativeness
The term innovativeness can be used at two levels: as a characteristic of a particular innovation, and as a characteristic of a company.
Various classifications of innovations according to degrees of innovativeness have been proposed. One distinction is between radical (or revolutionary) innovation and incremental (or evolutionary) innovation. Henderson and Clark (1990) distinguish between modular innovation, which represents a substantial step-change in the design of a component within a product consisting of many components, but where the newly designed component fits comfortably into the previous configuration of the product, and architectural innovation, where the components are much the same, but their technical interrelationship shows greatly enhanced sophistication (Fairtlough, 1994) . Booz, Allen & Hamilton (1982) identified the following six categories of new products and services in terms of their newness to the company and to the marketplace: 1. new-to-theworld products, 2. new-product lines, 3. additions to existing product lines, 4. improvements in revisions to existing products, 5. repositionings, 6. cost reductions. Basically, all these distinctions boil down to two dimensions: how new is an innovation to the market, and how new is it from a technological perspective, corresponding to the two sources of innovation in figure 1.
In management literature (Sneep, 1994) much attention has been given to the innovation power, or innovativeness, of a company. Cozijnsen (1989) identifies four dimensions in his concept of innovativeness: innovation speed, innovation willingness, innovation capacity and innovation quality. The quality of innovations as a criterion for innovativeness might be conceived as the number of successfully marketed new products, as new product sales as a percentage of total sales, or as the contribution of new product sales to cash flow or profits. A candidate for measuring innovative capacity might be R&D expenditure as a percentage of total sales, which, in the light of the discussion above, should be complemented by evaluations of the organisation of innovation in the company, such as the relationship between marketing and R&D and other aspects of market orientation. Willingness to innovate is an element of the corporate culture and can be related to general management's stimulation of innovativeness by fostering flexible organisation and avoiding bureaucracy in the company, and by stimulating and adequately remunerating innovative employees. Finally, speed of innovation is related to the organisation of the innovation process in the company.
In the following, we will employ the term innovativeness in the sense of innovation quality, ie, as a company characteristic which can be measured, among others, by the number of product innovations launched in a given period, the number of product innovations launched which have become long-term successes, the average radicality of the company's product innovation, and the percentage of sales accounted for by new products. The other three dimensions will be treated as possible determinants of innovativeness.
Innovation success
Innovation success is a rather diffuse concept, which has been operationalised in many different ways. Based on both a literature review and an empirical study of management practice, Griffin and Page found as many as 75 different new product success and failure measures used by academics and practitioners (Griffin & Page, 1993) . Also have pointed to the confusion concerning measuring innovation performance and point to the fact that currently innovation performance measurement typically differs according to the measures used (financial versus non-financial), the level of analysis (project versus program performance) and, for research investigations, also the source of data (self, expert or peer assessment) and the data-collection method (eg, personal versus mail questionnaires). Apart from the many different measures used, an important issue concerns different dimensions of innovation success. Innovation success is often used as a one-dimensional concept, but found three independent dimensions that characterise new product performance (financial performance, opportunity window, and market impact), which raises the question whether there are different determinants of these dimensions of innovation success.
In this paper, we propose that innovation success can be measured in two dimensions. The first is market acceptance: to what extent do customers perceive a product innovation not only as new, but as superior to existing products, and to what extent does this lead to purchase intentions, to trial purchases, and to repeat purchases? The other dimension refers to the extent to which the innovation has contributed to a realisation of the company's goals. To the extent that these goals are sales-related, this will be related to market acceptance, and the same will, to a lesser extent, be true for financial goals. However, a company may also have other goals with innovation -it may, for example, be part of a process of organisational learning and competence building, and hence contribute to a company's goals even when market acceptance is low.
INNOVATION AND BUSINESS PERFORMANCE
In this section, an attempt is made to look at the relationship between innovation and innovativeness in a company and its performance, as measured by return on investment (ROI), return on sales (ROS) or other measures of profitability. It is found, however, that the literature is basically void of treatments of this relationship when innovation is viewed in the way defined here, namely as the interaction of R&D and market orientation. What is found, instead, are treatments of the relationship between R&D and business performance, and treatments of the relationship between market orientation and business performance. These will be discussed in turn.
R&D and business performance
The relationship between R&D and business performance can be analysed directly or indirectly. One can look into how various degrees of expenditure on R&D are correlated with measures of business performance, but can also look at how expenditure on R&D is related to the innovativeness of the company and its competitive position, which in turn can be related to performance (Day & Wensley, 1988; Grunert, Hartvig Larsen, Madsen & Baadsgaard, in press) .
A whole research area within the broader area of innovation research has been built on the basic presumption that a high investment in R&D activities will lead to a high company performance and general economic growth for society (Sundbo, 1994) . Most empirical investigations have investigated this link indirectly, eg, by measuring the relationship between R&D spending and number of patents, which is regarded as an indicator of performance due to the possibility for monopoly rents while the patent is pending. These investigations have, however, generally not been able to identify a clear relation between R&D and performance (Scherer, 1984) .
Looking more directly at this relation, Cooper (1984) has investigated the link between different innovation strategies and business performance. Five clusters of innovation strategies were identified and linked to performance, measured as impact (percentage of sales accounted for by products introduced over the past five years), success rate, and financial performance (a total of nine measures were used). Heavy R&D spending played an important part in two of these five strategies. However, when linked to performance, these two strategies performed most poorly and were deficient on most performance measures. Of the two strategies that performed best one actually had the lowest relative R&D spending, but by sticking to a conservative low budget strategy these firms had a profitable programme with a high success rate, while the impact on company sales was quite low. The best performing strategy, which came first on nearly every performance measure, had an approach where technological prowess was balanced with a strong market orientation. While they were technologically sophisticated, their direct R&D spending was not large. The clusters of strategies in this study were based on 66 strategy variables of which R&D spending was only one. No clear conclusions can therefore be drawn, but the results at least question the presumed positive link between R&D and performance.
The PIMS studies have also investigated the link between R&D and business performance and reached a number of general conclusions. High R&D spending depresses ROI when market share is weak, R&D is most profitable in mature slow growth markets, and high R&D plus high marketing expenditures depresses ROI (Abell & Hammond, 1979) . Also these results question the presumption of a positive link between R&D and business performance. It should also be noted that the direction of causality in such studies is far from clear: high profits may lead to increased spending on R&D, which again may lead to new products which enhance profits (Scherer & Ross, 1990) .
A recent Danish cross-sectional study has investigated how R&D intensity relates to measures of innovativeness, namely to product innovation intensity and to innovation performance, measured as the percentage of sales coming from unchanged, slightly modified, and radically modified or new products (Christensen & Kristensen, 1994) . As can be seen in table 2, the data show a fairly strong relation between R&D intensity and product innovation intensity, while the relation between R&D intensity and innovation performance is less clear.
(adapted from Christensen & Kristensen, 1994) 8 The relationship between R&D and performance is affected by the fact that R&D is risky. At the corporate level, five types of risks in the R&D process can be distinguished: research risk, time risk, technological advancement risk, quality risk, and market risk (Yon, 1992) .
Research risk is the risk of "not finding", even by increased research efforts. That risk is augmented by the risk of finding some positive result that enlarges knowledge, but which cannot be applied successfully within a given horizon, or which does not fit the core business of the company.
Time risk concerns the time required by the research. Delays increase costs and reduce profits.
Technological advancement risk is the risk of not being the first to find the expected result. It occurs when a competitor is the first to find the expected new process, product or substitute.
Quality risk means that R&D efforts may provide different levels of productivity gains at different times. One technology may seem full of promise and superior to another technology at its introduction, but further research efforts may result in higher productivity gains with the other technology in the long term.
Market risk refers to the risk that an R&D-based innovation, even when the R&D goals have been reached, will not necessarily be accepted by the market.
All of the studies referred to above are of a general nature, looking at relationships across industries. There is only qualitative evidence on the relationship between R&D and performance in the food industry, which has a number of peculiarities. For example, the ability to patent food products is often questioned. Biotechnology research is faced with patenting problems, since the patenting of life (living molecules used in the food process of yoghurts, for example) is not allowed. But Yon (1992) estimates that, in the food sector, technological advance relative to competitors is usually more crucial to generate profits than patent protection. Few technological ruptures exist in the food industry, but the ones which have occurred have had considerable impact on competitive positions. For example, this was the case with biological processes instead of chemical processes in producing aspartame, or with frozen food instead of canned food.
There is therefore no clear-cut evidence on the relationship between R&D and business performance, neither in general nor in the food industry. The risk of the innovation process implies that innovation management, and especially the way in which technological and production skills are related to market opportunities, become especially important. We now turn to the concept of market orientation and its relationship to business performance.
Market orientation and business performance
As argued at the beginning of this paper, successful innovation in food companies requires at least two types of skills: R&D skills and market-orientation skills. R&D skills ensure the competences to develop new technologies. Marketoriented skills ensure that innovations correspond to market needs.
Market orientation is therefore important for innovation in food industries.
Fundamentally new innovations are scarce in food production. Many innovations are modifications of existing products and are demand driven innovations, ie, the innovation process has been triggered by retailer demands or by consumer research. Consumer trends in needs and wants with respect to taste, convenience, health, environmental aspects, offer opportunities to food producers. Therefore, a market orientation might contribute substantially to product innovation.
Market orientation is at present a popular concept in marketing. A company is called market oriented if it systematically monitors market developments, both customers and competitors, and fits products and services to these developments. Scientific interest in market orientation has stimulated marketing scholars to define the concept, to develop measures of market orientation, and to analyse its impact on business performance. Lichtenthal and Wilson (1992) report how market orientation is defined in practice by various companies: "adopting a market-based management philosophy.....creating of a marketing community within the company.....an external market perspective throughout the company which requires changes in behaviours, processes, skills, context of decision making and reward structures.....one which is highly customer oriented and has a strategic focus."
Dreher (1994) distinguishes a philosophical approach and a behavioural approach to the concept of market orientation. In the philosophical approach, market orientation is regarded as a state of mind, as a set of knowledge, beliefs and attitudes guiding the behaviour of individuals in companies. In the behavioural approach, the manifest behaviour of and in companies is used to indicate the degree of market orientation. The latter approach is taken by Narver and Slater (Narver & Slater, 1990; Slater & Narver, 1994) and by Kohli and Jaworski Kohli & Jaworski, 1990 ). Narver and Slater (1990) argue that "market orientation consists of three behavioural components -customer orientation, competitor orientation, and interfunctional co-ordination -and two decision criteria -long term focus and profitability." They developed a three-component model of market orientation, whose construct validity has been tested. Kohli and Jaworski (1990) distinguish three core themes in market orientation, namely customer focus, co-ordinated marketing, and profitability, and three elements, namely intelligence generation, intelligence dissemination, and responsiveness. Market orientation is defined by these authors as "the organisation-wide generation of market intelligence pertaining to current and future customer needs, dissemination of the intelligence across departments, and organisation-wide responsiveness to it." They developed a 20-item market orientation measure (MARKOR), which assesses the degree to which a strategic business unit (SBU) (1) engages in multi-department market intelligence generation activities, (2) disseminates this intelligence vertically and horizontally through both formal and informal channels, and (3) develops and implements marketing programs on the basis of the intelligence generated. Key attributes of the measure include (1) a focus on customers of the SBU and the forces that drive their needs and preferences, (2) activity-based items, not business philosophy, and (3) a demarcation of a general market orientation factor and associated component factors (Kohli, Jaworski & Kumar, 1993) . Ruekert (1992) uses a definition of market orientation which is similar to the ones just named, but adds the explicit focus on strategic planning at the business unit level.
Different studies have been carried out in order to examine the impact of market orientation on performance (see Grunert, Hartvig Larsen, Madsen & Baadsgaard, in press ). The findings of the most important of these reported in the literature are briefly reviewed.
In a large scale empirical study across industries, Jaworski and Kohli (1993) find that market-oriented organisations have a senior management which is very committed to and continuously puts emphasis on listening to customers and being very sensitive to competitors. They rely very much on market-based factors (customer satisfaction, customer relationships, sensitivity to competitive moves, etc.) when evaluating and rewarding managers. Furthermore, marketoriented organisations are characterised by being not highly centralised and by having high interdepartmental connectedness and low conflict levels among different departments.
The empirical findings confirm the hypothesis that market-oriented companies exhibit higher organisational commitment, job satisfaction, 'esprit de corps', and perceived overall business performance. The linkage between market orientation and perceived performance appears to be robust across environmental contexts that are characterised by varying degrees of market turbulence, competitive intensity, and technological turbulence. The study does not, however, give support to the notion that market-oriented organisations have higher market shares than organisations with low market orientation. Jaworski and Kohli argue that this lack of support may be due to lag effects and low validity of the measure. They end up concluding that "it appears that managers should strive to improve the market orientation of their businesses in their effort to attain higher business performance." Ruekert (1992) finds support for a positive relationship between market orientation and long run business unit performance in a study involving a large number of managers from five business units in a large, high technology company. His operationalisation of market orientation emphasises strategy development and execution; otherwise, it follows the ideas of Jaworski and Kohli quite closely. Ruekert compares the most profitable business unit with the least profitable one. He finds strong evidence that the most profitable unit has a higher market orientation. However, due to his research design, it is not possible to control for other types of explanations for differences in performance (such as type of market, nature of competition, etc.). Narver and Slater (1990) examined 140 business units in the forest industry, including commodity products (eg, lumber, plywood, logs) as well as noncommodity products (eg, hardwood cabinets, laminated doors, roof truss systems). Market orientation was measured as a simple average of the sum scores of the responses to items indicating customer and competitor orientation and also interfunctional co-ordination of business units. Performance was measured as the top managers' assessment of the return on assets in relation to that of all other competitors in the business unit's served market.
For non-commodity businesses, Narver and Slater find a statistically significant, monotonically increasing relationship between market orientation and the subjective assessment of return on assets. For commodity businesses they find a statistically significant, but non-linear relationship. The best performers are found in the group of business units with high market orientation, followed closely (no statistically significant difference) by those with low market orientation, leaving the businesses with medium market orientation as the worst performers. The highly market-oriented businesses seem to gain profitability through customer retention, human resource management and top management consensus and flexibility. The businesses with low market orientation seem to gain profitability through other means, namely size and management longevity, probably including some kind of cost leadership -or perhaps close relations to their industrial customers (which is often an effective way of building entry barriers).
While some authors (eg, Miles & Snow; argue that market orientation is not profitable under all circumstances, in some environments even simply uneconomic, Narver and Slater conclude that the highest degree of market orientation is associated with the highest profitability in both groups; accordingly, they support the notion that market orientation is relevant in any market environment. They end up saying that "the appropriate question is not market orientation per se, but rather what a business perceives to be its optimal degree of market orientation within its current and expected market environment."
In order to become more market-oriented, Day (1994) argues that "the most distinctive features of market-driven organisations are their mastery of the market sensing and customer linking capabilities. A comprehensive change program aimed at enhancing these capabilities includes: (1) the diagnosis of current capabilities, (2) anticipation of future needs for capabilities, (3) bottom-up redesign of underlying processes, (4) top-down direction and commitment, (5) creative use of information technology, and (6) continuous monitoring of progress."
The studies referred to above do not refer specifically to the food industry. The only study focusing purely on food companies was carried out by Madsen (in press), who examined the structure and behaviour of 24 Danish food companies. After classifying them according to their historical record of return on sales, he compared the high performers and low performers. The high performing food companies are quite small (average 37 employees compared to 142 employees in the low performing group) and have a very simple organisational structure. They have a top management which is relatively less growth-oriented, proactive and less used to make decisions based on market information; furthermore they are more risk averse and less decentralising. The high performers are very much oriented towards their domestic market and only involve themselves marginally in foreign markets, which they serve mainly via distributors. As a consequence the high performers have only very little market contact outside their domestic market.
It seems that the high performers have invested more in internal competences (production and logistics) than in market orientation. Madsen sums up by saying that the findings are somewhat contradictory to previous findings, but that they give rise to further reflection, since it seems that proactivity and market orientation are apparently not always the key to success.
Madsen points to three basic weaknesses of his study. First of all, his measure of performance relates to past performance, whereas his measures of strategy and behaviour refer to actual strategy and behaviour, so that causal relationships cannot be revealed. Secondly, the return on sales measure is taken from annual reports of the respondents, which may be difficult to compare across companies. Thirdly, his measures of market orientation are quite crude, involving only very few operationalised variables. These qualifications may explain why Madsen's findings are somewhat in contrast to studies carried out in other industries than the food industry.
R&D, market orientation, and innovation
There is thus some general, although not unequivocal, evidence that both R&D and market orientation are positively linked to business performance. However, this relationship would be much better understood if these links were not analysed separately, but when analysis would concentrate on how R&D and market orientation interact in the company's innovation processes, which in turn are related to performance.
Some authors implicitly recognise the importance of market orientation for innovation. For instance Shaw (1994) , argues that "...a company start-up strategy which consciously stresses learning about customers is preferable to a strategy which initially focuses on other market activities." Littler (1994) concludes about the function of marketing in the innovation process "This involves constant close liaison with potential customers throughout the development process...". However, it is also interesting to note that, according to some authors, looking to the needs of the established market may prevent fundamental innovations (eg, Utterback, 1994) .
The next section of this paper looks at literature and empirical findings on the innovation process, keeping in mind the importance of the R&D and market orientation components.
THE PROCESS OF INNOVATION
The process of innovation is analysed at three levels: at the supra-company level, at the company level, and at the project level.
Innovative potential at the supra-company level Porter (1990) argues that apart from factor costs a great number of other variables influence the competitiveness of nations. In his so-called "Diamond" model, Porter argues that the following factors have an impact on the competitiveness of nations in international markets: a) factor conditions such as labour and infrastructure, b) demand conditions, such as the type of domestic market (are consumers critical or not), c) related and supporting industries, such as input supplying industries, d) firm strategy, structure and rivalry (eg, is the domestic market competitive), e) government policies (subsidies, protection, legislation with respect to the environment etc.). Porter argues that the position of a country on the world market is a criterion for its competitiveness. In his opinion this is a better measure than rentability, since the latter can be affected by regulations.
Marceau (1994) distinguishes three sets of lenses which are useful to describe and evaluate the innovation processes in a given country. These are based on the analysis of clusters, chains of production, and complexes. Clusters of companies producing highly interrelated products, being involved in product innovation, profit a great deal from technical and organisational co-ordination. The presence of clusters of qualified companies will enhance the innovative power of a country. Clusters of companies and of expertise seem important for innovation in the food sector too, since innovating companies do not dispose of all necessary skills themselves. This has been shown for the Danish food sector by . The chains of production approach refers to identifying the weak links in the chain from producer of raw materials to the seller of the final product to the consumer and how the weakest links can be improved. Complexes, finally, are conceived by Marceau (1994) as "...formalised or informal networks of cooperation between...producers (firms), public sector research organisations, users (consumers, other firms) and regulators (governments of all levels)."
A similar approach to describing the innovative structure of a country or region is what Cooke and Morgan call the creative milieu. They distinguish three ways of structuring the milieu: the directed model, typically found in France, like the Technopolis near Grenoble, the grassroots approach, like municipal technology centres in Japan and the silicon landscapes of California, and the network paradigm, like the hierarchy of innovation institutions in Baden-Württemberg (Cooke & Morgan, 1994) .
The usefulness of the systems approach to innovation is underlined amongst others by Carlsson (1994) : ".... by examining technological systems as opposed to merely studying their constituent parts (users and suppliers, R&D infrastructure, etc. ), it is possible to discover the sources of new technologies, to analyse the diffusion and utilisation of new technology and the conditions (especially the institutional arrangements) under which these processes take place, and therefore to gain insight into the relationship between technological change and economic growth." Rothwell argues that we have reached the fifth generation of innovation processes in the evolution: technology push (1950 -mid 1960s), market pull (late 1960 -early 1970, "coupling model" (mid 1970 -early 1980) , integrated model (not sequential activities, but parallel models of innovation, functional integration), and finally systems integration and networking (Rothwell, 1994) . According to Powell (1990) , the approach of networking differs from co-ordination of innovative activities by market forces or by central planning. Characteristic of networking are that activities of actors of the network are complementary and actors are interdependent, their communication is based on a relationship, conflicts are solved by reputation/reciprocity, flexibility of the operation is limited, participating actors have a strong commitment to the network and perceive the network as a win-win relationship.
It is argued that at present in many fields, like in biotechnology, innovations are generated by a network of companies. Sneep (1994) concluded that the institutional network, in particular the relations with research institutes, universities and agricultural boards, is important in innovation management of Dutch agro-food companies. Similar results have been reported in Sweden by Gissén and Nelsson (1992) . Networking is enhanced by the evolution of marketing organisation. In discussing the evolution of marketing organisation, Achrol (1991) distinguishes two forms of marketing organisation: "The marketing exchange company is the organising hub for market information and complex exchanges. The marketing coalition company is the hub for organising a division of function among an alliance of specialist firms." He argues that new marketing organisations may be characterised as trans-organisational systems, ie, organisations which "...are not simply exchanging finished products, but exchanging critical skills and information, and involve reciprocal functions and obligations across firms." According to Webster (1992) "..the network paradigm is built around the assumption that small is better, that each part or process of function should be the responsibility of a specialised, independent entity, efficiently organised and managed,...".
As an example for the importance of networks in the innovation process, Biemans (1992) has shown that product development of new products in the Dutch medical equipment industry takes place within complex networks, consisting of an internal network of R&D, marketing, quality control and production co-ordinating both internally and with external parties as users, subcontractors, and universities, who again each have their internal network. Biemans concludes that the complexity of innovation networks differs on a number of different criteria and that the level of complexity has implications for the functioning of organisations within networks. He also comes to the conclusion that companies that develop new products within networks commit the same traditional mistakes as many other companies in the development work, eg, letting technology dominate over marketing or performing pre-development activities inadequately. Innovating within networks can give a number of advantages (like a higher degree of specialisation and correction of mistakes), while there are also a number of potential disadvantages (like friction, delays and duplication which are difficult to manage within the network).
Various authors have stressed the dynamics of the innovation process. Utterback (1994) laid out a model of the dynamics of innovations in industry, which hypothesises that the rate of major innovation for both products and processes follows a general pattern over time, and that product and process innovations share an important relationship. This model states that the rate of product innovation in an industry or product class is highest during its formative years, the "fluid phase". In this fluid period a great deal of experimentation with product design and operational characteristics takes place, and less attention is given to the processes by which products are made. The period of fluidity gives way to a " transitional phase" in which the rate of major product innovations slows down and the rate of major process innovations speeds up. At this point, product variety begins to give way to standard designs that have either proven themselves in the market place as the best for satisfying user needs, or designs that have been dictated by accepted standards, by legal or regulatory constraints. Finally, some industries enter a "specific phase", in which the rate of major innovation dwindles for both product and process. These industries become extremely focused on cost, volume, and capacity; product and process innovation appears in small, incremental steps. A similar model, relating this development over time to the development of profitability, has been proposed by Yon (1992) . Three stages of technological development are distinguished: 1) introduction of a new technology, 2) progressive reduction in unit-cost, and 3) completion of technology. At the introduction of a new technology, important preliminary research efforts are necessary to gather all the know-how required to start the innovation process and obtain a modest pay-off, which may be lower than pay-offs from existing technology. Hence, the introduction of the new technologies leads to smaller productivity gains than those that are obtained with the existing technology. As soon as the process is better controlled and optimised, economies of scale are realised and unit costs decrease. At the completion of a technology, every research effort only generates small productivity gains. The technology is then totally mature and the only way to get further profits is to introduce a new technology.
On a company level, dynamic models of the Utterback type imply that small companies have a tendency to initially focus on product innovation, grow larger and shift emphasis from product innovation to process innovation to reach large scale low-cost production as the business matures (Abernathy & Utterback, 1978) . The implied determinism in this has been criticised from different angles, for example by Clark and Staunton (1989) , who claim that the law-like status this model has achieved does not correspond with empirical knowledge on evolutionary patterns. Pavitt (1986) claims that the model is best suited to describe the evolutionary pattern for mass markets characterised by homogenous consumer needs, but that it generally offers a poor description of evolution on most other markets. Frøslev Christensen et. al (1990) found in a Danish study that the growth phase of manufacturing companies seldom implies a transition from small-scale production to mass-production. Their explanation for this is that the companies either deliberately keep away from the large markets and follow a niche strategy or that they -if they try expansion -run into trouble due to financial and organisational problems as well as the heavier competition on the broader market. Even if companies are quite innovative, Frøslev Christensen et al. conclude that they have a tendency to remain small and stay within their domains (1990).
Cases of large mass-producing companies that increasingly stress continuous product development (Takeuchi & Nonaka, 1986 ) and companies pursuing niche markets (Teece, 1988 ) also go against the evolutionary pattern implied by Abernathy and Utterback. Company strategies, lack of resources, product and demand related factors have been shown to modify or change the pattern of industrial evolution companies experience over time. The evolutionary pattern of industrial innovation is therefore far more complex than the initial Utterbackmodel implied.
All of the above is based on general reasoning, and empirical evidence, when available, does not refer to the food industry.
Influences on innovativeness at the company level
Much of the literature on the influences on innovativeness at the company level has its roots in the industrial economics literature and relationships between market structure and innovation as an aspect of market conduct. A central variable in this context has been the size of the company. It should be noted that much of the research cited in the following is based on high technology industries, and that innovativeness is largely equated with R&D.
The effect of company size
There are two basic trains of thought as to which is the more innovative company size. Most of the literature and data available do not refer to the food sector specifically. Nevertheless, what can be found may help get some indication of what type of relationship may be expected between company size and innovativeness. Schumpeter (1939) claimed that the possibilities for large companies to act in a monopolistic way increase their willingness to take on the risks of innovative processes. In Schumpeter's view of the world, an entrepreneur is continually looking for new products and new markets (see also Ansoff, 1965) as well as for new or improved production and distribution processes. A successful innovation provides the entrepreneur with a temporary monopoly that will generate profits. After some time, these profits diminish when other companies enter the market by imitation or adoption. Therefore, in the meantime, the entrepreneur is searching for another innovation that has to create new monopoly profits. This view is shared by the group of neo-Schumpeterians, stating that large companies are basically more innovative than small-sized ones (Galbraith, 1952; Lilienthal, 1953; Villard, 1958) . This is supposed to be due to the fact that
• management is highly qualified,
• by pursuing several innovation projects at the same time, failures will be compensated by successes,
• large companies are able to employ a sufficient number of qualified scientists and technicians,
• research staff is able to concentrate on research issues rather than on daily • routines,
• financing innovations by bank loans is easier,
• comprehensive distribution and servicing facilities for introducing new products available.
Rothwell and Dodgson (1994) sum these factors up as material advantages, which at the same time are the major hindrances towards innovativeness of SMEs (see also Behrens-Ramberg, 1985; Leder, 1989; Mensch, 1989; Scherer, 1984) . Possible structural problems of SMEs are:
• innovative activities are discontinuous and therefore there is a lack of formal management skills,
• there is a lack of time and resources -the minimum of personal and financial capacities is frequently not being reached, therefore the extent of the innovations is low and thus bears the character of improvements or adaptations,
• there is no basis for interdisciplinary research,
• the low financial budget does not allow major innovations -especially ones which require a long developing process,
• the number of innovative projects has to be low, which does not allow for spreading the risk related to innovations, SMEs do not have sufficient information regarding legal regulations, scientific knowledge, possibilities for financial support, development of markets, possibilities of diversification, developments in other countries, etc. (Geschka, 1990; Rothwell & Dodgson, 1994; Staudt, Bock & Mühlemeyer, 1992) .
The post-Schumpeterians (Rothwell, 1985; Rothwell & Zegfeld, 1982; Scherer, 1984; Shumaker, 1973) have presented a series of arguments against this view. As Scherer (1984) puts it, "smaller firms are disproportionately prolific contributors to the generation of important technological innovations. Large companies barely pull their weight." SMEs are supposed to be market makers, whereas large companies tend to take over their innovations and imitate them if the potential market volume allows large scale production (Hambüchen, 1988) . Tirole (1988) states "... aside from any strategic considerations, the monopolist gains less from innovating than does a competitive firm, because the monopolist 'replaces himself' if he innovates, whereas the competitive firm gets a monopoly. This result follows from the different initial situations. A monopolist tends to 'rest on his laurels'. This property, which we owe to Arrow, is called the replacement effect, which in more simple terms, seems to indicate that the motivation of the staff in smaller companies is higher."
It has alternatively been argued that SMEs have behavioural advantages over large companies, enabling them to react to a change in the market more quickly, because
• there is little bureaucracy, with a rather simple and focused organic organisational structure,
• commitment and motivation of the managers is higher; they themselves are active in planning and realising innovations; they take higher risks and motivate their staff constantly,
• SMEs are more exposed to competition, which forces them to react quickly on changing market requirements,
• the costs for their innovation projects -and especially their overhead costsare mostly lower than in large companies,
• R&D efficiency is much higher; they do not produce know-how that they will not use in the short range,
• SMEs grow through niche strategies and frequently specialise either in their technology or in their orientation towards customers (Geschka, 1990; Rothwell & Dodgson, 1994) .
As the degree of innovativeness in the food sector may be considered rather low, innovations of SMEs are more likely to bear the character of imitations. Galizzi and Venturini (1994) made low levels of research and development, an incremental character of product innovations, a low technological level of the food industry, and a relevant flow of new food introductions responsible for this. They believe that these characteristics, plus -as a consequence -the low risk and low fixed costs, would actually favour the competitive position that the SMEs have over large companies. However, the high degree of market orientation requiring market research and tests, introductory advertising and other market expenditures can determine relevant sunk fixed costs particularly if most of the elements of the marketing mix require large investments and have scale economies (Galizzi & Venturini, 1994) .
Subsidies for innovative activities may not be neglected in this framework. There are government subsidies to support SMEs specifically; eg, by applying support criteria that are limited to SMEs. European policy regards SMEs as crucial for the economic welfare of the European Union and has thus given them priority in the "European Growth Initiative", which provides one billion ECU in the framework of the structural funds in favour of SMEs over the period of 1994-1999. This factor is of special importance because, according to BehrensRamberg (1985) , especially tax regulations, the possibilities of getting bank loans, as well as getting investors are disadvantageous for SMEs.
Empirical data on possible relationships between company size and innovativeness are very limited and arrive at contradictory conclusions, which may be due to differences in the measurement of innovativeness (Penzkofer & Schmalholz, 1994) and/or of size, eg, employment or assets (Scherer, 1984) .
By looking at different sets of data, Scherer (1984) found that the inventive output of firms was positively related to firm sales, yet at a less than proportional rate, concluding that the Schumpeter-hypothesis could not be supported. Rothwell and Dodgson (1994) report some empirical findings on the distribution of share of innovations by company size. The Science Policy Research Unit's innovation database for Great Britain showed a growing share of the number of SME innovations, whereas companies with more than 1000 employees were losing. In areas with high capital and R&D requirements as well as high entry costs, the share of small firms was low. They also report on a study by Acs and Audretsch (1991) using US data of the Small Business Administration's listings, which shows that the innovation rate in SMEs was higher than in large companies. This indicates that small firms do have an advantage in highly innovative industries where the use of skilled labour was relatively important. Rothwell and Dodgson also found that the innovation efficiency of SMEs is much higher. Results of the US National Science Foundation (1987) support this view. However, the contribution of SMEs to innovation varies considerably between sectors. In highly innovative industries, where the use of skilled labour is relatively important, small firms have innovation advantages. Penzkofer and Schmalholz (1994) looked at innovativeness and company size in various industry sectors in Germany. One result was that there is a clearly positive relationship between company size, concentration and degree of innovation. They claim that these differences are due to the fact that innovativeness by most other authors had been measured in a different way, ie, by using expenses on R&D, R&D staff and patents as indicators for innovativeness rather than actual innovations. Their empirical data is based on an innovation index that differentiates between product and/or process innovation. Christensen and Kristensen (1994) made similar observations in an analysis across sectors, which is differentiating between product and process innovations. The companies they considered large (more than 399 employees) where by far more innovative; especially as far as process innovations go.
A common point in most of these findings is that there are significant differences between different industries. Scherer (1984) concludes that, in most industries, size appears to be neither stimulate nor retard innovativeness. The measurement of innovativeness by the output of patents and the analysis across industries opens much room for interpretation. Patents only account for a proportion of all innovations, because in many cases the innovation consists of a change in either construction or design. This seems to be even more true for the food sector where this discrepancy may be expected to be significant due to the rather low degree of innovativeness of most innovations.
Not only is there a difference in the size/innovativeness relationship between industries, but also between different periods of time. Rothwell and Dodgson (1994) claim that dynamic complementarity may exist between large and small firms; eg, in new technology-based sectors like biotechnology, where (independent) new technology-based firms play an important role in a large firm's technological change activities. Whereas these changes occur in the long run, there is also a difference between different stages of the innovative process. Oppenländer (1986) suggested splitting up the innovation process into three stages, namely invention, innovation and diffusion of new technologies. Leder (1989) recommended distinguishing solely between (1) invention and development and (2) market introduction and diffusion, arguing that even this might cause problems because of interferences between these stages due to corrections that have to be made in the turn of the innovation process. So these two stages will be used in the following.
Stage 1, invention and development: while the share of investments in R&D of SMEs in comparison to those of the economy as a whole is rather small, their innovativeness is not. Their ratio of R&D activity to total turnover is significantly higher than in the case of large companies, as Rothwell and Dodgson (1994) and Scherer (1984) have pointed out. This is partly caused by a lower degree of functional specialisation in small firms with a higher proportion of innovative activities occurring outside of what is formally defined as R&D. This circumstance is also referred to with ascribing an organic organisational form to these companies.
Considering the characteristics of the food industry, R&D might not be as crucial for innovation as it is in other industries. Due to the incremental nature of innovation, the market opportunity for line extensions and vertical product differentiation, and the existence of redundant technology, it should be expected that in the food industry innovative activity is less dependent on R&D expenditures than in other industries (Galizzi & Venturini, 1994) . This indicates that this commonly important hindrance for the innovativeness of SMEs may be regarded as far less important when looking at the food industry.
Product development in SMEs is carried out more rapidly because competition and pressure on production forces them to convert inventions and developments as quickly as possible into marketable products. Instead large companies tend to apply their inventions for patents without looking closely at the possibilities of economic use in the first place (Oppenländer, 1986) Stage 2, market introduction and diffusion: in introducing innovations to the market, the possibilities of SMEs are comparatively limited. When it comes to distributing the product on a large scale, various problems for SMEs show up, like a lack of financial means, insufficient information on relevant markets, a limited distribution system and a weak market position compared to large companies (unless the innovation opens a market niche).
These weaknesses are quite obvious and signify that imitations are very likely. Consequently in the food sector -despite the lower costs/risk associated with developing new products -the risk concerning investment in diffusion is comparatively high. For large companies, and especially for multinational enterprises, normal market barriers do not present a considerable obstacle. Within their diversification strategy and due to their risk capital and managerial capacities, they may become very potent competitors for SMEs (Hambüchen, 1988) .
Innovation and vertical co-operation
The size of the company may actually not be a well-defined variable. By linking other actors in the value chain closer to itself than pure market transactions would allow, a company may extend the range of skills it has command over without formal growth. The arguments about the relationship between the size of a company and its innovativeness are therefore partly modified when possible forms of vertical co-operation are taken into account. To study this phenomenon, it is necessary to look at literature not only on the effects of vertical integration, which is well-analysed, but also vertical co-operation. We do this on the assumption that some of the effects of vertical integration can be, possibly to a lesser extent, achieved by vertical co-operation as well.
Vertical co-operation is widespread and has been subject to considerable theoretical and empirical investigation (eg, Buzzell, 1983; Etgar, 1976) . Four theoretical approaches have been prevalent: a) transaction cost theory (Dwyer & Oh, 1988; Williamson, 1971 Williamson, , 1985 argues that the boundaries between organisations are determined in such a way that the sum of production and transaction costs is minimised; with production costs constant, increasing transaction costs favour increasing degrees of vertical co-operation or integration, b) the political economy approach to distribution channels (Achrol, Reve & Stern, 1983; Arndt, 1983; Stern & Reve, 1980) , stressing the importance of both political and economic structures and processes in vertical relationships with pure market interactions as a special and extreme case, c) network theory (Håkansson, 1987) , emphasising the structural interdependence of actors on (mainly) industrial markets, and d) theories on strategy and competitive posture, proposing a contingency approach to how market conditions and vertical integration strategies interact to determine competitive position in the market (Day & Klein, 1987; Harrigan, 1983 Harrigan, , 1986 . Transaction cost theory has developed the clearest hypo-theses on the determinants of vertical co-operation, namely the existence (or degree) of uncertainty and firm-specific assets, and on its effects, namely the reduction of transaction costs. Effects on innovation have not been a prime interest; however, a number of possible effects can be derived and discussed. These refer to the generation of market intelligence, the development of production competences, and the development of market responsiveness.
Vertical co-operation/integration is acknowledged to change the informational structure in the channel, with possible effects on the generation of market intelligence: it encourages downstream channel members to share their market knowledge with upstream members, and it facilitates the transfer of information by mechanisms like establishment of common frames of reference, etc. (Etgar, 1976) . This phenomenon is well-established in the product development literature, going back to the famous studies of von Hippel (1976) , showing that, in high technology industries, successful product development is often carried out in close co-operation between a producer and a user, where the innovation is actually mostly invented, prototyped and field-tested by the user, and the producer only contributes product engineering work. These results are not easily transferred to the food industry, however, where products are usually less complex and product development therefore simpler. Co-operation between food producers and retailers in product development is discussed widely among food producers, but some empirical research shows that retailers are less than enthusiastic about the idea (Grunert, Hartvig Larsen, Madsen & Baadsgaard, in press) , and that retailer interest in this type of co-operation is restricted to retailers with a clear positioning strategy and a strong emphasis on own labels (Dawson & Shaw, 1989) .
Vertical co-operation and especially integration may also impede the generation of market intelligence. Downstream channel members who are not part of the co-operation may become motivated to withhold market knowledge from the producer, who is now regarded not only as a supplier, but also as a competitor (Lundgren, 1990) . The choice of co-operation partners then becomes a crucial issue. Anticipating such problems, vertical co-operation may not come about in the first place. If there are many producers and few users, mostly the producers would profit from co-operation, and users may be less motivated to enter such co-operation, which may explain the reluctance of large retail chains to enter cooperation on product development with food producers.
Product (and, to an even larger extent, process) innovation is related to the production competences of the firm. A company may not own and/or not wish to develop all competences needed to fulfil customer demands, or, put another way, may not be able/not willing to stand for the whole quality function deployment process as depicted in a House of Quality . Buying such competences by way of market transactions may result in very risky transactions in the context of innovation, which usually implies the exchange of information about skills and resources, future strategies, bottlenecks and inefficiencies in current production approaches, cost estimates, and the like (Globerman, 1980) . In such risky transactions, it will be difficult to safeguard against potential conflicts by specifying all kinds of contingencies in a contract. This, together with property rights considerations in the context of product development (Plichta, 1994) , may then argue for forms of vertical co-operation in order to develop the necessary portfolio of competences (Armour & Teece, 1980) . More complex innovation processes may therefore provide incentives for stronger vertical co-operation, or, put the other way round, stronger forms of vertical co-operation may facilitate more complex innovation processes.
Especially backward vertical co-operation is interesting in the food sector, because in general the competences developed in primary production are not easily imitated by competitors, and can thus contribute to a sustained competitive advantage (Barney, 1991) . However, the form of vertical co-operation may have considerable impact on the degree and kind of innovativeness. In the case of co-operatives, it has been argued that the political economy of co-operatives discourages innovations which imply differentiation in primary production, whereas they may encourage innovations which aim at a general lift of the quality level of the primary product.
As with the effects of vertical co-operation on the generation of market intelligence, the inflexibility created by committing to one or few partners may have detrimental effects on the development of production competences as well. The existence of firm-specific assets important for the development of production competences, which encourages vertical co-operation with the company possessing the asset, becomes a disadvantage as soon as the asset looses its value, for example due to the introduction of a superior technology (Balakrishnan & Wernerfelt, 1986) . A food producer engaged in backward vertical co-operation may, for example, be stuck with a supplier adhering to traditional production methods, while competing producers without such co-operation respond to a changed market situation and turn to suppliers competent in production taking care of environmental and animal welfare issues.
The combination of improved market intelligence and improved production competences enables improved market responsiveness in the innovation process. But even holding market intelligence generated and production competences constant, varying degrees of vertical co-operation can have an impact on the resulting degree of market responsiveness in innovation. Possible positive effects relate to the increased demands on cross-functional communication which a higher degree of vertical co-operation may require: It has been argued that vertical co-operation improves cross-functional communication abilities, because it requires adequate co-ordination of marketing and technical functions (Buzzell, 1983) . Possible negative effects relate to the increased amount of bureaucracy in large vertical systems and have been discussed mainly in connection with large retail chains (Arndt & Reve, 1979) , whose emphasis on price instead of differentiation may inhibit upstream innovation activities when producers fear that new products will after all not be of interest to their main customer.
Empirical evidence is mostly in the form of case studies, and the few quantitative studies that have been carried out are either cross-industry or refer to high technology industries. An analysis based on PIMS data (Buzzell, 1983) has shown that higher degrees of vertical integration (not co-operation) lead to higher degrees of innovation as measured by percentage of sales accounted for by new products. This holds regardless of whether markets are mature or growing, whether technology is changing or not, whether the company has a strong competitive position or not. Positive relationships between vertical cooperation and innovativeness have also been shown in the telecommunications industry (Globerman, 1980) , and in the petroleum industry (Armour & Teece, 1980) . Balakrishnan and Wernerfelt (1986) have in a cross-industry study tested and confirmed the hypothesis that industries with a high level of technological change (and therefore a high risk of technological obsolescence) have lower degrees of vertical integration.
There are no quantitative studies dealing explicitly with the food industry. A few case studies (Grunert, Hartvig Larsen, Madsen & Baadsgaard, in press; have looked at vertical co-operation in the food industry, emphasising how more complex products and a stronger emphasis on credence qualities lead to stronger forms of vertical co-operation.
Vertical co-operation and company size
Growing vertical co-operation might be offering more possibilities for innovation in SMEs. They are gaining importance in intra-industrial labour division, because they are highly adaptive and more flexible. The introduction of quality certification systems may lead to advantages for SMEs: the product development process may become more systematic, process-oriented qualities (credence characteristics of products) are easier to be documented, and this documentation is more trustworthy if it is realised at a company-wide level, which seems to be easier for SMEs.
Vertical co-operation may also be a means of increasing the degree of market orientation of SMEs. While it is not clear that there is actually a difference as far as the degree of market orientation is concerned, there seems to be at least different methods of collecting information. While SMEs usually don't have the expertise and capacities to do extensive market research, they may use different, less systematic techniques of market information. A study of food SMEs in Denmark has actually shown that to a very large degree they rely on direct interaction with their immediate customers to obtain market intelligence .
Also the R&D aspect of innovation can be mediated by vertical co-operation. For SMEs, supply with know-how plays an important role. Lack of information is a major obstacle for SMEs. Apart from technical information like technical standards, norms, etc., they also lack information on legal regulations and on possibilities of financing their projects (Staudt, Bock & Mühlemeyer, 1992) . Even though there is an increasing supply of public consulting and transfer institutions, SMEs hesitate in making use of these possibilities. Rather they rely on personal contacts, information from their customers, from other producers and from competitors (Staudt, Bock & Mühlemeyer, 1992) .
Influences on innovation success at the project level
Product innovations are influenced and formed by a large number of variables on their way from idea to market. The performance of a newly launched product has been shown to be influenced by for example the idea itself, the knowledge base in the company, specific human and financial resources, organisational structures and styles, collaborations between functions, information about customer preferences, launch activities, as well as market characteristics like customer preferences, and competitive patterns.
A large body of empirical research can be identified that during the last decades has focused on identifying the success factors of product innovation (for more comprehensive summaries of the research area see, eg, Harmsen, 1992; Hauschildt, 1993; Schewe, 1991) . What these studies have in common is the underlying assumption that a number of identifiable factors influence or determine new product performance as well as an ultimate aim of normative prescription regarding product innovation activities. The view is thus management oriented, assuming that knowledge about causal relations regarding new product performance can be used to improve future product innovation situations either by prescribing specific activities or identifying noncontrollable factors that can be used as screening criteria at an early stage in the development process.
Methodologically these studies differ widely. Some studies aim at identifying the entire set of success factors including both internal and external factors and both controllable and non-controllable factors. Others focus on one specific issue or success factor and try to determine its influence on project performance. Another aspect is the type of new product under investigation. Various definitions exist of new products and these are employed more or less explicitly in new product studies. The problem is that it seems that some of the success factors differ for different types of new products. The definition or the measurement of success and failure is another problematic aspect, as mentioned earlier in this paper. Both qualitative and quantitative approaches have been used, with qualitative approaches primarily being used for explorative case studies or longer-term studies of specific change processes (Barclay, 1992; Workman, 1993) and quantitative approaches being used for confirmatory or correlation studies. Populations chosen also differ widely. Examples of populations include companies in specific industries (Nyström & Edvardsson, 1982; Sneep, 1994) , cross-sectional studies (Cooper, 1979 (Cooper, , 1990 or studies with a number of companies or industries that share certain characteristics, eg, innovative versus non-innovative (Johne, 1984) , high-tech versus non-high-tech (Karakaya & Kobu, 1994) . Representative studies are rare, and no studies have focused explicitly on the food industry.
Despite the methodological fragmentation, there is considerable agreement that the results show quite a clear picture and that the identified success factors are consistent across a large number of studies. Lilien and Yoon (1989) state that "the findings of these studies are often similar and consistent" and Cooper (1990) concludes that "the results remain remarkably consistent across studies, regardless of the study's context". point out that "on the whole the findings from the studies, ranging over a period of almost 30 years, are very similar". Even though the list of factors influencing new product performance is long, they can be condensed to a number of overall success factors or main themes of new product success. Barclay (1992) identifies the following overall success factors, under which he groups specific results: an open minded and professional management, a good market knowledge and strategy, a unique and superior product that meets customer wants and needs, good communication and co-ordination, and finally proficiency in technological activities. come up with a number of themes upon an examination of previous studies: Management, process, company characteristics, people, strategy, and information.
In this paper, the success factors have been summarised into only three main categories, namely success factors related to product development strategy, market focus, and organisation of product development.
Product development strategy
A number of the identified success factors, regarding top management involvement and longer term considerations, can be classified as factors concerning product development strategies. An example of this is setting a clear strategyresulting in a focused approach to product development, and strategically recognising the importance of product development -resulting in a supportive climate for product development. More specifically, studies have shown that there are more successful projects where Dwyer & Mellor, 1991; Johne, 1985; Johne & Snelson, 1990; Nyström & Edvardsson, 1982; Rothwell, 1977) :
• an explicit product development strategy exists that defines the types of products to be developed,
• the product development strategy is part of the overall strategy of the company and where the specific strategy is close to existing strengths or activities,
• the product development strategy takes market-related and technological considerations equally into account,
• top management motivates the understanding of the need of new product development,
• top management actively supports the development teams.
Market focus
Regarding market orientation, practically all studies identify critical factors. In short, the emphasis on market orientation builds on an assumption that the success of a new product is determined in the market by the customers' perception of the new product. It is therefore crucial to build the understanding of the customers' needs and wants into the process in order to improve the chances of success.
A number of studies identify market orientation factors at a very aggregate level, leaving little normative guidance. Examples include: attention to marketing, proficiency in marketing, marketing activities, launch activities, and understanding customer or market needs (Cooper, 1979 (Cooper, , 1980 Maidique & Zirger, 1984; Rothwell, 1977) . More specific success factors which can be grouped under the label 'market focus' are the degree of product superiority (identified from the customers point of view), the amount/frequency of contact with the market/ customers during development, the degree of up-front marketing, representation of the marketing function in the development process, the amount of market/competitor knowledge, the use of advanced market research techniques, test-marketing, and prototype testing with customers (Barclay, 1992; Cooper, 1979 Cooper, , 1980 Cooper, , 1985 Cooper, , 1990 Johne & Snelson, 1990; Rothwell, 1992) .
While market-oriented product development persistently emerges as a success factor, the normative implications regarding this group of success factors are rather weak. The existing normative literature regarding market-related factors is further mostly concerned with product development for consumer markets, where market research techniques and market testing methods are quite advanced, whereas normative implications regarding industrial products are almost non-existent.
Organisation of product development
Two different kinds of factors can be found in the category 'organisation'. First, several specific organisational arrangements, like, eg, cross-functional teamwork or the existence of a project leader, have been shown to correlate with success. Secondly, a number of empirically identified new product success determinants related to, eg, the new product itself or market factors, can be dealt with through implementing organisational tools like project screening systems. In other words, the success factors identified in this category cover both independent factors and activities, methods or organisational arrangements that support success factors found in the other categories.
Normative advice on the organisation of new product development activities shows a great degree of agreement across earlier studies, especially on the identification of the most appropriate organisational structures and management support systems for different kinds of development activities, while results concerning more 'soft' factors like management style, values and group communication are more vague. Within this area specifically the following factors correlate with success (Barczak & Wilemon, 1991; Cooper 1979 Cooper , 1986 Cooper , 1990 Johne, 1985; Johne & Snelson, 1990; Kennard, 1991; Roberts, 1977; Souder, 1988 ):
• co-operation between/co-ordination of R&D and marketing,
• the use of temporary multi-functional groups (as opposed to sequential processes with the involvement of the different functional departments at different times),
• clear goal setting.
• a participative management style; the project manager defines clear goals and takes time to solve conflicts,
• loose structuring in the initiating phases (idea generation, screening, concept development and concept test,
• product development as a learning process,
• more formalisation in the implementation phases (eg, formalised development process, standardised control procedures),
• emphasis on up-front activities (initial screening, initial market assessment, initial technical assessment),
• formalised product development process (with a description of activities and control procedures),
• emphasis on accomplishing all phases and activities in the process.
Summing up, the success factors at the strategic level point to the importance of a purposeful and goal-oriented approach to product development and specifically underline the importance of balancing technological and market-related aspects as well as focusing on synergy with existing activities. The success factors under the label market focus can be interpreted both as a number of specific activities associated with greater success (eg, up-front marketing activities) and as a philosophy guiding these specific activities. Finally, the factors related to organising product development can be interpreted both as a means to an end (eg, securing that up-front marketing activities are taking place by institutionalising this activity in a formalised product development manual) and as a number of factors directly influencing the outcome of product development projects.
It should be noted that, despite the consistency of results, some areas are unresearched and need further attention in the future, including the relationship between different levels of analysis and success, the interrelatedness of success factors, the capabilities behind some of the identified specific activities and organisational styles, as well as the possibility of implementing previously discovered success factors.
ISSUES IN THE ANALYSIS OF INNOVATION IN THE FOOD SECTOR
This paper has discussed a number of aspects of innovation in companies. More specifically, it has looked at how R&D and market orientation as major input to the innovation process are related to business performance, and at a number of factors that are related to innovation success and business performance at various levels of analysis. The basic framework was depicted in figure 1.
In this paper, a product innovation was defined as something which is new to the consumer, the distributor, and/or the producer. An innovation can therefore be caused by any changes in the marketing parameters, not only by changes in the physical product. A process innovation was defined as investments enabling product innovations. Innovations can be more or less successful, as measured by market acceptance of fulfilment of company goals. Companies can differ in their degree of innovativeness, depending on the number and success of their innovations.
It has been shown that there are two major views on innovation. In one view, innovation is closely linked to technological change and to research and development (R&D) activities: a view prevailing in the industrial economics literature. In the other view, mainly taken in the marketing literature, innovation is regarded as the detection and fulfilment of unfilled needs and wants of potential customers, presupposing a market orientation of the innovative company.
The relationship of both research and development and market orientation has been the object of some theoretical and empirical scrutiny. However, there is no clear-cut evidence on the relationship between the extent of R&D activities and business. There is some empirical evidence that a higher degree of market orientation leads to improved business performance. However, it has been argued in this paper that these relationships actually mask the real factors at work, especially when viewed from an innovation perspective. Neither R&D nor market orientation influence business performance directly. However, interactively they have major bearings on the innovation process and on the market acceptance of the resulting innovations, which again will have an impact on business performance.
The innovation process itself can be analysed at the supra-company, at the company and at the project levels. At the supra-company level, the innovation process is affected by how the company is embedded in networks, clusters, and chains. At the company level, the size of the company may have an impact on its innovativeness, but the relationship is not clear, arguments being raised for a higher degree of innovativeness of both small and large companies. Vertical cooperation between companies may improve innovativeness in three ways: downstream vertical co-operation can facilitate the generation of market intelligence, upstream vertical co-operation may facilitate the acquisition of production competences necessary for innovation, and the communicational requirements of vertical co-operation may facilitate market responsiveness.
Research on the determinants of success at the project level has identified three groups of factors: the existence of a clearly defined new product development strategy, market focus in the product development process, and the organisation of the product development process, especially a certain degree of formalisation.
Almost all the research covered in this paper has not dealt explicitly with the food industry. Empirical studies mentioned were either cross-industry or dealt with other, typically more high technology industries. Still, the theories and research presented are useful sources for factors to look at, also in the food industry. However, specific features of food products and the food industry may bring some theories and research questions into the forefront. Typical characteristics of food products, such as their nutritional benefits and perishability, have consequences for the focus of product innovation. The quality of agricultural input is very important for food products, which makes vertical relations with farmers and sometimes also with breeding companies important for the innovation process. Also, doing business with large food chains has its impact on innovation in the food industry.
The following questions would be especially relevant to look at in empirical research dealing with innovation in the food industry:
To what extent is innovation in food companies based on the identification of market opportunities, how is this market intelligence generated, and how is it channelled into the innovation process?
To what extent is innovation in food companies based on R&D, who or what triggers the R&D process, and how is it related to product innovation?
How are R&D, market intelligence, and the company's other competences, especially in terms of production, combined in the innovation process?
Which competences in terms of R&D, market orientation, and production are developed within the food company, and which competences are developed in cooperation with other actors in the food chain?
What is the role of networks and clusters, ie, the primary environment of the food company, in its innovation process?
How do larger and smaller food companies differ in their innovation processes?
How is the innovation process organised, and how does this compare to the criteria of clear product development strategy, market focus, and formal organisation of the product development process?
How is innovativeness related to business performance?
